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(54) Cellulose triacetate and method for its production 

(57) A cellulose triacetate with an average degree of 
acetylation of 58 to 62.5% is produced by acetylating a 
low-purity pulp with a, mannose/xylose ratio of 0.35 of 
3.0 (by mole) in terms of sugars, an a-cellulose content 
of 90 to 97 weight %, and a total content of mannose 
and xylose content of 2 to 6 mole %. The releasability of 
a cast film from a support can be improved by using a 
cellulose triacetate having a mannose/xylose ratio of 
0.35 to 3.0 (by mole). By using 400 to 500 parts by 
weight of acetic acid per 100 parts by weight of the pulp 
in the acetylation step and/or treating cellulose triace- 
tate with an oxidizing agent, the optical characteristics 
of the cellulose triacetate can be improved. By the 
method of the invention, a cellulose triacetate having a 
high releasability after casting and excellent optical 
characteristics can be produced from a pulp of low 
purity. 
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Description 

FIELD OF THE INVENTION 

[0001 ] The present invention relates to a cellulose tria- s 
cetate useful for the production of protective films for 
polarisers, color filters, light-sensitive photographic 
films, etc. and a method for producing the cellulose tria- 
cetate. 

BACKGROUND OF THE INVENTION 

[0002] Cellulose triacetate film is tough and has good 
dimensional stability, heat resistance, and optical isotro- 
phy. Therefore, it has been used in various applications 
such as a substrate for optica! thin-film devices (e.g. a 
substrate for photosensitive materials), a polar lizer pro- 
tective film (e.g. liquid crystal protective film) for liquid 
crystal (LC) devices, and color filters. Therefore, cellu- 
lose triacetate film is required to have satisfactory opti- 
cal characteristics, for example, low yellowness index, 
haze, and birefringence and high transparency. 
[0003] To assure satisfactory optical characteristics, 
the cellulose triacetate film is generally produced by the 
technology which comprises acetylating a lirtter pulp or 
a high-purity hardwood pulp with an a-cellulose content 
of about 97-98%. casting a solution (dope) containing 
the resulting cellulose triacetate and a solvent on a sup- 
port, and releasing the resulting film from the support. 
[0004] However, when a linter pulp is used, the cost of 
the cellulose triacetate is inevitably high. On the other 
hand, hardwood pulp generally is advantageous cost- 
wise but is not satisfactory in the releasability of the cast 
film from the support so that it is difficult to attain a sat- 
isfactory surface smoothness and sufficiently high pro- 
ductivity. Furthermore, when a pulp of comparatively 
low purity grade, i.e. with an a-cellulose content of 
about 90-97%, is used, a cellulose triacetate with high 
optical characteristics can hardly be obtained, although 
an improvement in economics can be realized. 

SUMMARY OF THE INVENTION 

[0005] It is, therefore, an object of the present inven- 
tion to provide a cellulose triacetate which insures good 
releasability in a casting process and a method of pro- 
ducing the cellulose triacetate. 

[0006] It is another object to provide a method by 
which a cellulose triacetate film with high releasability 
as well as satisfactory optical properties can be pro- 
duced even from a pulp of low purity grade. 
[0007] To accomplish the above objects, the inventors 
of the present invention did much research and found 
that the ratio of mannose and xylose occurring in the 
polysaccharide fraction (e.g. neutral polysaccharide 
fraction) of wood pulp or cellulose triacetate has a 
remarkable influence on releasability after casting and 
that even when a wood pulp with a comparatively low a- 



cellulose content is used, a cellulose triacetate with 
excellent optical characteristics can be obtained if the 
proportions of mannose and xylose and the manufactur- 
ing conditions are controlled as herein defined. 
[0008] Thus, the cellulose triacetate of the present 
invention contains mannose and xylose in a ratio of 
mannose/xylose = 0.35 to 3.0 (by mole) in a constituent 
sugar or saccharide of the polysaccharide fraction (e.g. 
neutral polysaccharide fraction). Of this cellulose triace- 
tate, the total content (combined amount) of mannose 
and xylose in the constituent sugars (i.e. monosaccha- 
rides constituting polysaccharide fraction) accounts for 
about 1 to 5 mole %, and the average degree of acetyla- 
tion of the cellulose triacetate is about 58 to 62.5%. The 
cellulose triacetate satisfying the above conditions 
exhibits excellent optical properties, for example an yel- 
lowness index of-about 1 to 10, a haze value of about 1 
to 8, and a transparency of about 60 to 1 00%. The cel- 
lulose triacetate having such characteristics is useful for 
the production of film. 

[0009] In the production method of the present inven- 
tion, a pulp with, in terms of a monosacchride, a man- 
nose/xylose ratio of 0.35 to 3.0 (by mole) in a 
constitutuent sugars is acetylated to a cellulose triace- 
tate. In this method, a low-purity pulp such as, for exam- 
ple, a pulp with an a-cellulose content of 90 to 97 weight 
% or a pulp with a total content of mannose and xylose 
in the constituent sugars of 2 to 6 mole % can be 
employed. For further improvements in optical charac- 
teristics, it is preferable that the amount of acetic acid be 
increased in the acetylation reaction stage and/or the 
product cellulose triacetate be treated with an oxidising 
agent. 

[0010] In this specification, the term "cellulose ace- 
tate" is sometimes used to mean "cellulose triacetate". 
Furthermore, unless otherwise specified, "mannose" 
and "xylose" as referred to herein are the corresponding 
components constituting the polysaccharide fraction 
(e.g. neutral polysaccharide fraction) as described in 
the following analysis. That is to say, "mannose" and 
"xylose" mean the mannose and xylose in the forms 
occurring in pulp or cellulose triacetate and their 
amounts indicated are the values in terms of mannose 
and xylose as monosaccharides, as determined by the 
following analysis. 

DETAILED DESCRIPTION OF THE INVENTION 

[0011] The present invention is characterized in that 
the cellulose triacetate contains, in terms of monosac- 
charides constituting a polysaccharide fraction, man- 
nose and xylose in a specified ratio and is useful for the 
production of film. Thus, in the cellulose triacetate of the 
invention, the mannose/xylose ratio (by mole) is about 
0.35/1 to 3.0/1. preferably about 0.35/1 to 2.5/1, and 
more preferably about 0.35/1 to 2/1 . More specifically, 
the mannose/xylose (by mole) ratio is about 0.5/1 to 
1.5/1 and particularly about 0.7/1 to 1.3/1. The man- 
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nose/xylose ratio of cellulose triacetate may substan- 
tially equal to the corresponding ratio of the starting 
material pulp. Generally, a cellulose triacetate with a 
mannose/xylose ratio of over 3/1 (by mole) can hardly 
be obtained. On the other hand, if the relative amount of 5 
mannose is too low, the releasability of the cast film 
from the support tends to be adversely affected. 
[0012] In the cellulose triacetate, the total content 
(combined amount) of mannose and xylose in terms of 
the constituet saccharides or sugars may for example 10 
be about 1 to 5 mole %, preferably about 1.6 to 4 mole 
%, and more preferably about 2 to 3.5 mole % (e.g. 2.5 
to 3.5 mole %). 

[0013] Incidentally, "mannose" and "xylose" are prin- 
cipal constituent sugars of the hemicellulose (xylan, glu- 15 
comannan, etc.) contained in a pulp. 
[0014] The saccharide composition of the starting 
pulp and of the product cellulose triacetate can be ana- 
lyzed by the following procedures. 

20 

Preparation of a sample (protocol) 



[0015] Weigh exactly 200 mg of a sufficiently dried 
sample, add 3 mi of 72% sulfuric acid, and sonicate 
under ice-cooling for not less than 2 hours to dissolve 
the sample completely. Then, add 39 ml of distilled 
water to the above solution, shake well, reflux at 1 10°C 
in a nitrogen stream for 3 hours, and allow to cool over 
30 minutes. Then, add 14 g of barium carbonate and 
neutralize with the aid of ultrasound under cooling with 
iced water. After 30 minutes, add a further 10 g of bar- 
ium carbonate so as to neutralize to pH about 5.5 to 6.5, 
and filter. Dilute the filtrate 100-fold (by weight) with 
ultrapure water to provide a test sample. 

Analysis 

[0016] Analyze the test sample by ion chromatogra- 
phy under the following conditions. 

High performance liquid chromatpgraph (HPLC, 
Dionex Co., DX-AQ) 

Detector : Pulsed amperemeter (Au electrode) 
Column : Dionex Co,. Carbo Pac PA-1 (250 x 4 

mm) 

Eluent : 2 mM NaOH 

Flow rate : 1 .0 ml/min. 

Post column : Dionex Co., AMMS-II 

[0017] The molar ratio of mannose, xylose, and glu- 
cose can be determined from the calibration curves 
constructed with authentic samples of mannose, xylose, 
and glucose beforehand. The respective constituent 
monosaccharide contents are expressed in mole %, 
with the total of the above 3 components being taken as 
100%. It should be understood that in this specification 
the combined mole % of mannose and xylose is some- 
times referred to as the hemicellulose content. 



[0018] For improved dimensional stability, moisture 
resistance and heat resistance, the average degree of 
acetylation of the cellulose triacetate may for example 
be about 58 to 62.5%, preferably about 58.5 to 62%, 
and more preferably about 59 to 62% (e.g. 60 to 61%). 
[0019] The degree of acetylation represents the 
amount of acetic acid bound and is the weight percent- 
age of bound acetic acid per weight of cellulose unit. 
The degree of acetylation can be determined in accord- 
ance with the procedure for determination of the degree 
of acetylation as set forth in ASTM D-81 7-91 (test meth- 
ods for cellulose acetate etc.). The test protocol is as fol- 
lows. Weigh exactly 1.9 g of cellulose triacetate, 
previously dried, dissolve in 150 ml of a mixture of ace- 
tone-dimethyl sulfoxide (4:1, v/v), add 30 ml of an aque- 
ous 1N-sodium hydroxide solution, and saponify at 
25°C for 2 hours. Add phenolphthalein as an indicator 
and titrate the excess sodium hydroxide with 1 N-sulfuric 
acid (concentration factor: F). Perform a blanktest in the 
same manner and calculate the degree of acetylation by 
means of the following equation. 

Degree of acetylation (%) [6.5 x (B - A) x F]/W 



25 where A represents an amount of 1 N-sulfuric acid (ml) 
added to the sample, B represents an amount of 1 N-sul- 
furic acid (mi) added to blank, F shows a concentration 
factor of 1 N-sulfuric acid, and W is a weight of the sam- 
ple. 

30 [0020] The degree of polymerization of cellulose ace- 
tate, in terms of viscosity average degree of polymeriza- 
tion, is about 200 to 400, preferably about 250 to 400, 
and more preferably about 270 to 400 (e.g. 290 to 400). 
Usually, the viscosity average degree of polymerization 

35 is about 270 to 350. 

[0021 ] The average degree of polymerization can be 
determined by the intrinsic viscosity method of Uda et 
al. (Kazuo Uda & Hideo Saito: Journal of the Society of 
Fiber Science and Technology, Japan, Vol. 18, No. 1, 

40 105-120, 1962). The test protocol is as follows. 

[0022] Dissolve cellulose triacetate in a mixture of 
methylene chloride-methanol (9:1, by weight) at a pre- 
determined concentration c (2.00 g/L). Then, inject the 
solution into an Ostward viscosimeter and measure the 

45 flow time (in seconds) t of the solution between the vis- 
cosimeter graduations at 25°C. On the other hand, 
measure the blank flow time (in seconds) to with the 
above solvent mixture and calculate the viscosity aver- 
age degree of polymerization by means of the following 

so formula. 



i! ret = t/tO 
h] = (1nTi rel )/c 
DP = h]/(6x 10 4 ) 
where t shows a flow time (in seconds) of the solution, 
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to shows a flow time (in seconds) of the solvent, c rep- 
resents a cellulose triacetate concentration of the solu- 
tion (g/L), T| rel represents a relative viscosity, [r\] is an 
intrinsic viscosity, and DP is an average degree of 
polymerization. 

[0023] When methylene chloride-methanol = 9/1 (by 
weight) is used as the solvent mixture, for instance, the 
viscosity of a 6 weight % solution of cellulose triacetate 
may for example be about 200 to 700 mPa • s, prefera- 
bly about 250 to 600 mPa • s, and particularly about 250 
to 500 mPa * s. 

[0024] The yellowness index (Yl), which is an indicator 
of yellowness of cellulose triacetate, may for example 
be about 1 to 1 0 (preferably 1 to 7, usually 2 to 8) and 
the haze value is about 1 to 8 (preferably 1 to 5, usually 
2 to 7). The transparency of cellulose triacetate may for 
example be about 60 to 100% (preferably 70 to 100%, 
more preferably 75 to 100%), and usually about 70 to 
85%. 

[0025] The Yl, haze, and transparency are determined 
as follows. 

[Yellowness Index (Yl)] 

[0026] Weigh exactly 12.0 g of cellulose triacetate 
(CTA), previously dried, add 88.0 g of a mixture of meth- 
ylene chloride-methanol (9:1, w/w). and effect thorough 
dissolution (a solution containing CTA in a concentration 
of 12% by weight). Using a color difference meter (Nip- 
pon Denshoku Kogyo Co., Ltd., Color Difference Meter 
Z90) and a glass cell (45 mm wide, 45 mm high; light 
path length 10 mm), perform measurements and calcu- 
late Yl by means of the following equation. 

Yl = Yl 2 - Yl 1 

where Yl-j represents Yl for the mixture of methylene 
chloride-methanol (9:1, w/w), and Yl 2 shows Yl for the 
CTA 12% (by weight) solution. 

[Haze] 

[0027] Weigh exactly 12.0 g of cellulose triacetate 
(CTA), previously dried, add 88.0 g of a mixture of meth- 
ylene chloride-methanol (9:1 , w/w), and effect thorough 
dissolution (CTA 12% (by weight) solution). 
[0028] Using a turbidimeter (Nippon Denshoku Kogyo 
Co., Ltd.) and a glass cell (45 mm wide, 45 mm high, 
light path length 10 mm), perform measurements as fol- 
lows. 

[0029] Put the mixture of methylene chloride-metha- 
nol (9:1 , w/w) in the glass cell, set the cell in the turbi- 
dimeter, and perform zeroing and calibration. Then, put 
the CTA 12% (by weight) solution in the glass cell, set 
the cell in the turbidimeter, and record the reading. 



[Transparency] 

[0030] Weigh exactly 8.0 g of cellulose triacetate 
(CTA), previously dried, add 125.3 g of a mixture of 

5 methylene chloride-methanol (9:1 . w/w), and effect thor- 
ough dissolution (CTA 6% (by weight) solution). 
[0031] Using an AKA photoelectric colorimeter 
equipped with a cesium photoelectric tube and a filter 
No. 12, put the mixture of methylene chloride-methanol 

10 (9:1 , w/w) in the glass cell with a light path length of 1 00 
mm and measure the blank transmittance. Then, put the 
CTA 6% (by weight) solution in the glass cell with a light 
path length of 100 mm and measure its transmittance. 
With the blank transmittance value being taken as 

is 100%, the percentage of the transmittance value of the 
sample solution is recorded as the transparency of the 
sample. 

[0032] The cellulose triacetate of the present invention 
may contain one or more plasticizers including, for 

20 example, phosphoric acid esters such as triphenyl 
phosphate (TPP), tricresyl phosphate (TCP), etc.; 
phthalic acid esters such as dimethyl phthalate (DMP), 
diethyl phthalate (DEP), dibutyl phthalate (DBP), dioctyl 
phthalate (DOP), di-2-ethylhexyl phthalate (DEHP), 

25 etc. ; fatty acid esters such as butyl oleate, methyl acetyl 
ricinolate, dibutyl sebacate, etc.; citric acid esters such 
as acetyl tri ethyl citrate (OACTE), acetyl tributyl citrate 
(OACTB), etc.; trimellitic acid esters, and so forth. 
[0033] The cellulose triacetate may contain aging 

30 inhibitors such as an antioxidant, a ultraviolet absorber, 
a peroxide decomposer, a radical scavenger, a metal 
deactivator or sequesterant, an acid acceptor, and other 
additives. Where necessary, the cellulose triacetate 
may contain such other additives as a nucleating agent, 

35 an inorganic powder (e.g. diatomaceous earth, calcium 
carbonate, titanium dioxide, etc.), a thermal stabilizer, a 
flame retardant, and a coloring agent. 
[0034] In the method of the invention, a specific pulp 
is acetylated to produce a cellulose triacetate. Thus, the 

40 starting pulp should have, in terms of monosaccharides, 
a mannose/xylose ratio (by mole) of about 0.35/1 to 
3.0/1 [preferably 0.5/1 to 3/1 and more preferably 0.7/1 
to 2/1] just as mentioned for cellulose triacetate. Such 
pulp includes pulps composed at least predominantly of 

45 a softwood (coniferous)pulp, and the softwood pulp may 
be used with a cotton lirrter pulp and/or a hardwood 
pulp. The proportion of the linter pulp and/or the hard- 
wood pulp relative to 100 parts by weight of the soft- 
wood pulp can be selected within the range of 0 to 300 

so parts by weight (e.g. 0 to 200 parts by weight), prefera- 
bly about 0 to 100 parts by weight. 
[0035] Compared with the linter pulp and hardwood 
pulp, the softwood pulp is lean in a-cellulose which is an 
indicator of purity and, therefore, is of relatively low 

55 purity. For this reason, the use of the softwood pulp is 
generally disadvantageous from the standpoint of opti- 
cal characteristics of cellulose triacetate. However, in 
accordance with the technology of the present inven- 
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tion, the optical characteristics of cellulose triacetate 
can be improved while the good releasability of the cast 
film from the support is maintained even when a low- 
purity pulp with an a-cellulose content of about 90 to 97 
weight %, preferably about 92 to 96% weight %, more 
9 preferably about 93 to 95 weight %, particularly about 

90 to 95 weight %, is employed. 
[0036] Regarding the total content (combined amount) 
of mannose and xylose (hemicellulose content) in the 
pulp, it is, for example, about 2 to 6 mole %, particularly 
2.5 to 5 mole % (e.g. 3 to 5 mole %). Starting with such 
a pulp, a cellulose triacetate with very satisfactory opti- 
cal characteristics can be obtained in accordance with 
the method of the invention. 

[0037] The cellulose triacetate can be produced by the 
conventional production technology, for example, the 
process using sulfuric acid as a catalyst, the acetic acid 
process, and the methylene chloride process. The cellu- 
lose triacetate is usually produced by treating a starting 
pulp (cellulose) with acetic acid or the like (activation 
step), acetylating the same with acetic anhydride in the 
presence of the sulfuric acid catalyst to give a cellulose 
triacetate (acetylation step), and hydrolyzing the triace- 
tate to adjust its degree of acetylation (saponification 
step). 

[0038] In this process, the activation step can be car- 
ried out by spraying a mist of acetic acid or aqueous 
acetic acid on the pulp (cellulose) or by dipping the pulp 
in an acetic acid or aqueous acetic acid bath. The 
amount of acetic acid relative to 100 parts by weight of 
the pulp (cellulose) is about 10 to 100 parts by weight, 
preferably about 20 to 80 parts by weight, and more 
preferably about 30 to 60 parts by weight. 
[0039] The amount of acetic anhydride to be used in 
the acetylation step can be selected from a range con- 
ducive to the above-mentioned degree of acetylation. 
Thus, based on 100 parts by weight of the pulp (cellu- 
lose), the amount of acetic anhydride may for example 
be about 230 to 300 parts by weight, preferably about 
240 to 290 parts by weight, and more preferably about 
250 to 280 parts by weight 

[0040] In the acetylation step, acetic acid is generally 
used as the solvent. The amount of acetic acid to be 
used for this purpose may for example be about 200 to 
700 parts by weight, preferably about 300 to 600 parts 
by weight, and more preferably about 350 to 500 parts 
by weight per 1 00 parts by weight of the pulp (cellulose). 
[0041] When a pulp containing mannose and xylose 
in the above-mentioned ratio and thus having a rela- 
tively high hemicellulose content (particularly the pulp 
predominantly composed of softwood pulp) is 
employed, the optical characteristics of cellulose triace- 
tate are generally adversely affected. In order to use 
such a pulp and yet reduce the yellowness index and 
improve the transparency of the cellulose triacetate, it is 
recommendable to increase the amount of acetic acid in 
the acetylation step to not less than about 400 parts by 
weight (e.g. 400 to 500 parts by weight), preferably not 



less than 450 parts by weight (e.g. 450 to 500 parts by 
weight), relative to 100 parts by weight of the pulp. 
[0042] The amount of sulfuric acid per 100 parts by 
weight of cellulose is generally about 1 to 15 parts by 
5 weight, preferably about 5 to 15 parts by weight, and 
more preferably about 5 to 10 parts by weight. 
[0043] The saponification step can be carried out at a 
temperature of, for example, about 50 to 70°C. 
[0044] In order to further improve the optical charac- 
io teristics of cellulose triacetate, it is recommendable to 
treat the cellulose triacetate with an oxidizing agent in a 
suitable stage of production, for example after the 
acetylation reaction or after the saponification (hydroly- 
sis) reaction. This treatment with an oxidizing agent is 
is effective regardless of the amount of acetic acid used in 
the acetylation step but when a cellulose triacetate pre- 
pared by using an increased amount of acetic acid for 
acetylation is thus oxidized, the optical characteristics of 
cellulose triacetate are further improved. 
20 [0045] The oxidizing agent that can be used includes 
but is not limited to hydrogen peroxide; peracids such as 
performic acid, peracetic acid, perbenzoic acid, lauroyl 
peroxide, benzoyl peroxide, etc.; and organic peroxides 
such as diacetyl peroxide and so forth. These oxidizing 
25 agents can be used each alone or in combination. The 
preferred oxidizing agent is one which can be easily 
removed from the cellulose triacetate without leaving 
any appreciable residues, thus including hydrogen per- 
oxide, performic acid and peracetic acid. Particularly 
30 preferred are hydrogen peroxide and peracetic acid. 
[0046] The amount of the oxidizing agent can be 
selected according to the required optical parameter 
levels and, based on 100 parts by weight of cellulose 
triacetate, may for example be about 0.01 to 5 parts by 
35 weight, preferably about 0.1 to 2.5 parts by weight, and 
particularly about 0.1 to 1 parts by weight. 
[0047] The treatment with the oxidizing agent can be 
carried out at a temperature suited to the oxidizing 
agent, for example about 20 to 100°C, preferably about 
40 30 to 70°C. 

[0048] For enhanced stability of cellulose triacetate, a 
heat stabilizer, for example, an alkali metal salt (e.g. 
salts of potassium, sodium, etc.) or an alkaline earth 
metal salt (salts of calcium, magnesium, strontium, bar- 
45 ium, etc.), can be added to the product cellulose triace- 
tate. 

[0049] The cellulose triacetate thus obtained is gener- 
ally prepiared into a dope using an organic solvent and 
cast on a suitable support, and after partial drying (in 

so semi-dry state), the film is released from the support. 
The released film is then dried to form a film. 
[0050] The organic solvent mentioned above includes, 
for example, halogenated hydrocarbons (e.g. methylene 
chloride, ethylene chloride, etc.). ketones (e.g. acetone. 

55 methyl ethyl ketone, methyl isobutyl ketone, cyclohex- 
anone, etc.), esters (e.g. formic acid esters such as 
ethyl formate etc., acetic acid esters such as methyl 
acetate, ethyl acetate, etc., ethyl lactate, etc.), ethers 
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(e.g. dioxane, dimethoxyethane, etc.), cellosolves (e.g. 
methylcellosolve, ethylcellosolve, etc.), cellosolve ace- 
tates (e.g. methylcellosolve acetate, ethylcellosotve 
acetate, etc.), and mixtures of such solvents. The sol- 
vent may contain nitro compounds (e.g. nitromethane, 
nitroethane, nitropropane, etc.) and/or lower alcohols 
(e.g. methanol, ethanol, diacetone alcohol, etc.). 
[0051] The amount of the solvent can be selected 
from the range not adversely affecting castability and 
handleability. Thus, based on 100 parts by weight of cel- 
lulose triacetate, the solvent can be used in a proportion 
of, for example, about 150 to 1000 parts by weight (cel- 
lulose triacetate concentration of about 10 to 40% by 
weight), preferably about 200 to 900 parts by weight 
(cellulose triacetate concentration of about 10 to 30% 
by weight). The concentration of the cellulose triacetate 
in the dope is usually about 10 to 25 weight % (for 
example, 10 to 20 weight %). 

[0052] The support may be any of the conventional 
supports, for example a mirror-finished or specular 
metal support (e.g. a stainless steel support). 
[0053] Since the cellulose triacetate of the present 
invention has excellent releasability. the film in semi-dry 
state can be smoothly released from the support, with 
the result that a cellulose acetate film with a high degree 
of surface smoothness can be provided. Moreover, the 
cellulose acetate film of the present invention is out- 
standing in optical characteristics (yellowness, haze, 
and transparency). 

[0054] The thickness of the cellulose triacetate film 
can be selected according to the intended application, 
for example from the range of about 5 to 500 ^m, pref- 
erably about 10 to 200 ^m, and more preferably about 
20 to 150 (am (50 to 150 fim in particular). 
[0055] The cellulose triacetate of the present invention 
is not only useful for the production of photographic film, 
polarizer protective film or color filter film by the casting 
technique but can be used, by taking advantage of its 
good releasability, as a material for the production of a 
thin-film optical film or device by. for example, the spin 
coating technology. 

[0056] Since the cellulose triacetate of the present 
invention contains mannose and xylose in the specified 
ratio, it is easily releasable from the support in a casting 
process to provide a film with a high degree of surface 
smoothness. Moreover, even starting with a pulp of low 
purity, a cellulose triacetate with excellent optical char- 
acteristics can be produced. 

EXAMPLES 

[0057] The following examples are intended to illus- 
trate the present invention in further detail and should 
by no means be construed as defining the scope of the 
invention. 



Example 1 

[0058] One-hundred (100) parts by weight of a soft- 
wood sulfite pulp (a-cellulose content 94.5%. mannose 

5 content about 2.0 mole %, xylose content about 1.8 
mole %) was sprayed with 50 parts by weight of glacial 
acetic acid for activation. Then, to the activated mixture, 
a mixture of 470 parts by weight of glacial acetic acid, 
265 parts by weight of acetic anhydride, and 8.3 parts 

10 by weight of sulfuric acid was added and the esterifica- 
tion reaction was carried out in the conventional man- 
ner. Thereafter, the hydrolysis reaction was carried out 
to provide a cellulose triacetate with a degree of 
acetyl ation of 61 .3% and a viscosity average degree of 

is polymerization of 301 (CTA, mannose content 1.42 
mole %, xylose content 1.51 mole %). This CTA had a 
Yl of 6.6, a haze value of 5.2, and a transparency of 
82.2%. 

[0059] One-hundred (100) parts by weight of the 
20 above CTA was mixed with 320 parts by weight of meth- 
ylene chloride, 40 parts by weight of methanol, 25 parts 
by weight of butanol, and 15 parts by weight of triphenyl 
phosphate (TPP) to prepare a dope. This dope was cast 
on a smooth stainless steel plate (support) in a thick- 
25 ness of about 1 mm at room temperature and allowed to 
stand at room temperature for 3 to 4 minutes. Then, the 
releasability of the film from the support was evaluated 
in according to the following criteria. The releasability 
rating of the film was "O". 

30 

O: Smoothly released with a minimum of peel drag 

and the film surface is smooth. 
X: Not smoothly released but a considerable peel 

drag is felt, film peelings remain on the stainless 
35 steel plate. 

Example 2 

[0060] One-hundred (100) parts by weight of a soft- 

40 wood sulfite pulp (a-cellulose content 94.5%, mannose 
content about 2.0 mole %, xylose content about 1.8 
mole %) was sprayed with 50 parts by weight of glacial 
acetic acid for activation. Then, a mixture of 445 parts 
by weight of glacial acetic acid, 265 parts by weight of 

45 acetic anhydride, and 8.3 parts by weight of sulfuric acid 
was added to the activated mixture, and the esterifica- 
tion reaction was carried out in the conventional man- 
ner. Thereafter, the hydrolysis reaction was carried out, 
and based on 100 parts by weight of CTA, 0.2 part by 

so weight of hydrogen peroxide as a bleach was evenly 
mixed with a solution of the hydrolyzate to produce a 
cellulose triacetate with a degree of acetylation of 
60.9% and a viscosity average degree of polymerization 
of 313 (CTA, mannose content 1.23 mole %. xylose 

55 content 1 .34 mole %). This CTA had a Yl of 3.1 , a haze 
value of 2.7, and a transparency of 79.2%. 
[0061 ] When the releasability of the film from the sup- 
port was evaluated in the same manner as in Example 
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1 , the releasability rating of the film was M O w . 
Example 3 

[0062] Except that a softwood sulfite pulp (a-cellulose s 
content 96.1%, mannose content about 1.4 mole %, 
xylose content about 1 .4 mole %) was used in lieu of the 
starting pulp used in Example 1, the procedure of 
Example 1 was otherwise repeated to produce a cellu- 
lose triacetate (CTA). This CTA had a mannose content 10 
of 0.76 mole %, a xylose content of 0.73 mole% t a Yl of 
6.8, a haze value of 6.0, and a transparency of 84.0%. 
When the releasability of the CTA from the support was 
evaluated as in Example 1, the rating of "O" was 
obtained. 75 

Comparative Example 

[0063] One-hundred (100) parts by weight of a hard- 
wood kraft pulp (a-cellulose content 98.3%, mannose 20 
content about 0.3 mole %, xylose content about 1.1 
mole %) was sprayed with 50 parts by weight of glacial 
acetic acid for activation. Then, a mixture of 445 parts 
by weight of glacial acetic acid, 265 parts by weight of 
acetic anhydride, and 8.3 parts by weight of sulfuric add 25 
was added to the activated mixture, and the esterifica- 
tion reaction was carried out in the conventional man- 
ner. Thereafter, the hydrolysis reaction was carried out 
to provide a cellulose triacetate with a degree of 
acetylation of 61 .0% and a viscosity average degree of 30 
polymerization of 286 (CTA, mannose content 0.28 
mole %, xylose content 1 .03 mole %). This CTA had a 
Yl of 9.5, a haze value of 3.4, and a transparency of 
74.2%. 

[0064] When the releasability of the film was evalu- 35 
ated as in Example 1, the rating was "X". 

Claims 

1. A cellulose triacetate having a mannose/xylose 40 
ratio of 0.35 to 3.0 (by mole) in terms of sugars. 



haze value of 1 to 8, and a transparency of 60 to 
100%. 

6. A method or producing a cellulose triacetate which 
comprises acetylating a pulp having a man- 
nose/xylose ratio of 0.35 to 3.0 (by mole) in terms of 
sugars. 

7. A method of producing a cellulose triacetate 
according to Claim 6, which comprises using a pulp 
having an a-cellulose content of 90 to 97 % by 
weight. 

8. A method of prodicing a cellulose triacetate accord- 
ing to Claim 6 or 7, which comprises using a pulp 
having a total content of mannose and xylose is 2 to 
6mole%. 

9. A method of prodicing a cellulose triacetate accord- 
ing to any of Claim 6 to 8, which comprises using a 
pulp having an a-cellulose content of 92 to 96 % by 
weight and a total content of mannose and xylose 
of 2.5 to 5 mole %. 

10. A method of producing a cellulose triacetate 
according to any of Claim 6 to 9, wherein the 
acetylating step is carried out using 400 to 500 
parts by weight of acetic acid relative to 100 parts 
by weight of the pulp. 

11. A method of producing a cellulose triacetate 
according to any of Claim 6 to 10, which includes a 
step of treating the product cellulose triacetate with 
an oxidizing agent. 

12. A method for improving the releasability of a film 
produced by casting a solution of cellulose triace- 
tate from a support, which comprises using a cellu- 
lose acetate having a mannose/xylose ratio of 0.35 
to 3.0 (by mole) in terms of sugars. 



2. A cellulose triacetate according to Claim 1 , wherein 
the total content of mannose and xylose is 1 to 5 
mole %. 45 

3. A cellulose triacetate according to Claim 1 or 2, 
which has the average degree of acetylation of 58 
to 62.5%. 

50 

4. A cellulose triacetate for forming a film which has a 
mannose/xylose ratio of 0.35 to 2 (by mole), a total 
content of mannose and xylose is 1 .6 to 4 mole %, 
and an average degree of acetylation of 58.5 to 
62%. 55 



5. A cellulose triacetate according to any of Claims 1 
to 4, which has a yellowness index of 1 to 10, a 
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